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In the United States there is an urgent need for the development of a healthcare system that addresses
the lack of safe, efﬁcient, quality care. Two solutions receiving signiﬁcant attention include health in-
formation technology (HIT) and interprofessional education and collaborative practice (IPECP).
To accelerate advancement of HIT-enabled IPECP and improved outcomes, a consortium of more than
346 rural, community and university settings engaged in developing and implementing a framework.
This framework bridges the gap between education and practice and leverages intentionally designed
automation within multiple HIT systems. The framework, consists of six actionable models that include
tools, processes infrastructures, and reﬂects the intersection of several theories and implementation
science. Without intentionally designed HIT and interprofessional approaches to care, automation will
have minimal impact on improving health outcomes and perpetuate repetitious care delivery. This paper
presents an overview of the framework, replicable, sustainable outcomes and research implications.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).6Introduction
The complex nature of the current healthcare environment pre-
sents system leaders with urgent needs. A synergistic relationship
between health informatics technology (HIT) and interprofessional
collaborative practice (IPCP) offers tremendous potential to affect
necessary processes, mandates and outcomes to transform the way
health care is delivered.1 Unprecedented government and organiza-
tional investment in development and implementation of HIT has
risen substantially, particularly since 2008.2 In spite of ﬁnancial ex-
penditures, most organizations have failed to consider a clinical
practice platform, which is also an essential component in trans-
forming healthcare.3 The Institute of Medicine (IOM) identiﬁed the
need to focus onwhat works in healthcare, as it relates to evidence.4
Thus, healthcare leaders must avoid reinventing the wheel, reﬂect on
lessons learned and discern critical elements that are currently
working well. The IOM5 also emphasized the need to focus on a
digital infrastructure for the learning health system as a foundation
for continuous improvement in health and healthcare. Attention to
design of quality HITcan lead to improved care delivery and enhance. Christopherson).
Inc. This is an open access article uIPCP. WhileHIT is a tool that can support collaborativepracticewhen
it is intentionallydesigned,attentionmust alsobegiven to the culture
and systemswithin healthcare environments and preparation of the
current and future workforce to practice in collaborative teams.
Historically, the health professions have beenprepared to practice
in isolation from one another, leaving many unprepared to work as
members of a collaborative team.7 Additionally, cultures and systems
within the healthcare environment perpetuate segmentation of the
health professions and fragmentation and duplication of care de-
livery.8 The need for advancements in interprofessional education
and collaborative practice (IPECP) to prepare theworkforce towork in
an interprofessional manner has gained signiﬁcant momentum over
the past few years. The need to link advancements in IPECP with
transformation of healthcare delivery and collaborative practice
redesign in the health care setting is now recognized.9
Bridging the gapbetween education andpractice,while designing
and implementing HIT that supports IPECP, requires a framework
driven approach rather than a project driven approach. Over the last
30 years, an International Consortium (IC)3 has developed innovative,
applicable solutions to further expand intentional use of HIT that
advances IPECP along with quality patient outcomes. This IC is an
accomplished exemplar of institutions that have applied a clinical
practice framework to improve cultures, advance IPECP, and achieve
meaningful HITgoals. Organizational leadersmust give simultaneousnder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Figure 1. The CPM Framework: A culture and professional practice framework for
sustainable healthcare transformation. Reprinted from Elsevier CPM Resource Center.
The CPM Framework™: Culture and Professional Practice for Sustainable Healthcare
Transformation [Brochure]. Grand Rapids, MI: Author; 2011. Reprinted with
permission.
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designed HIT to achieve desired outcomes for healthcare trans-
formation. In this article,wedescribe the framework-drivenapproach
that has sustained the IC organizations for the past 30 years. This in-
tegrated framework, the Clinical PracticeModel (CPM) Framework™,
includes component models of IPECP, HIT and evidence-based prac-
tice (EBP) with embedded infrastructures, tools and processes to
support sustainable culture and practice transformation. We also
provide an overview of the IPECP framework in addition to implica-
tions for practice, education and research.
Background
The CPM Framework was designed to achieve the vision of
sustainable culture, practice transformation, and address the
challenges that all clinical settings encounter in achieving that
vision, and has continued to evolve over three decades. Beneﬁts
associated with using a framework driven approach are that it is
scalable and can change as healthcare changes, it is grounded in
core beliefs, theories, and principles, and integrates the theoretical
components of informatics with IPECP and evidence-based prac-
tice. Framework driven transformation and component elements of
the framework are described in greater detail.
Framework driven transformation
A deep understanding of the healthcare system is essential for
successful HIT implementation and fostering culture and practice
transformation at the point of care. A framework driven approach
supports newways of thinking about the complexity of the healthcare
system, care delivery and the sociotechnical systems that impact safe,
quality, patient-centered care. This approach also provides in-
frastructures, tools, and processes supported by various theories to
move organizations away from strictly a project driven approach to a
systemic thinking approach and guide actions necessary for sustain-
able transformation. The CPM Framework prevents fragmented,
reactionary and ultimately failed transformation interventions.10
Identiﬁed models within the framework are intentionally designed
to support the patient, family, community, and caregivers to advance
the culture and practice of care. Each model is interrelated,
action-oriented, outcome-producing, replicable, evidence-based and
technology-enabled to move healthcare organizations into a
capacity-building mindset and into action.10,11 The interrelated and
action-oriented nature of the models supports people, practice, and
process interoperability. Each model of the framework (Figure 1) is
described in greater detail and interrelated processes are discussed.
Components of the CPM Framework™
Clinical practice models
CPM International Consortium
The development of a consortium grew out the need to have an
infrastructure to integrate the collective knowledge and wisdom of
organizations and develop a continuous learning system to support
theevolutionof theCPMFrameworkandModels. Today the IC consists
of more than 346 healthcare settings throughout North America that
include rural, community, and academic settings. A growing number
of IC organizations are becoming large integrated delivery networks
(IDNs) as they strive to standardize care and achieve large scale HIT
adoption. Health professions represented in the collaborativework of
the IC include physicians, nurses, respiratory therapists, physical and
occupational therapists, speech-language pathologists, spiritual care
providers, social workers, dietitians, pharmacists, and others.The IC model provides the infrastructure and the resources
necessary to support ongoing engagement and collaboration among
consortium members. For example, IC members meet annually and
more frequently via teleconferences andwebinars to exchange ideas,
insights, and solutions based on clinical experience in implementing
transformative processes and tools. The IC engages in collective
learning through infrastructures like Collaborative Learning Com-
munities (CLCs). For instance, the IC undertook a two year process to
delineate the scopes of practice of nine health professions as a foun-
dation for the intentional design of clinical tools to support the shared
processes of care and individual and integrated scopes of practice for
the interprofessional team. CLC outcomes include standardized
practices, regulatory compliance, optimized workﬂow, enhanced
practice, interprofessional integration and increased adoption of
evidence-based practice.With thenational focus on requirements for
care coordination, interprofessional collaboration and team building,
it is signiﬁcant to note that the IC was recognized as a national
exemplar for its collectivework and use of a common framework and
models of care by the National Academies of Practice and presented
the 2010e2011 Interdisciplinary Group Recognition Award.Health Informatics Model
This model brings the theoretical underpinnings of data, infor-
mation, knowledge, and wisdom12 to life within a common
evidence-based, professional practice and content tagged database
that enables standardized and integrated clinical documentation.
The Health Informatics Model (HIM) with its tagged database is
expressed in three different tiers: 1) Data Tier (physical layer) in
which the content resides in an SQL database where it is structured,
mapped, and tagged to support the professional processes of care as
well as national reference terminologies such as SNOMED-CT; 2)
Logic Tier (design layer) in which the rigorous content authorship
process as described in the Applied Evidence-based Practice Model
is abstracted to support principles of intentionally designed
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updating of content and change management as an ongoing pro-
cess; and 3) Presentation Tier (front end e point of care layer) in
which the standardized evidence-based content is expressed
within any EHR to support interprofessional professional practice
and documentation of services rendered. The HIM includes inter-
professional documentation for six professional processes of care
including capturing the patient story, planning care, providing care
and education, evaluating progress toward goals, and providing
professional exchange of patient information. The HIM has been
key to standardizing practice on the front end, creating practice and
content interoperability as well as expediting the mapping to
common terminologies and standards on the back end. This
approach is key to exchanging data and creating big data sets
generated by interprofessional teams who care for patients and
families across the care continuum.
The connection between clinical documentation of the inter-
professional team and the HIM is critical and too often is a new
paradigm for healthcare organizations. Clinical documentation is
often viewed as a necessary evil and is subjected to ingrained
patterns at the local level.13 The usability and clinical application
design of electronic health records must enable collaborative and
interdisciplinary care as a priority.14 The need for consistent, quality
documentation that is semantically harmonized is critical for con-
ducting research across multi-hospital systems.15 However, this
requires understanding and vigilance on the part of healthcare
leaders to accept and adopt evidence-based documentationmodels
such as the HIM. The IC has learned many lessons from documen-
tation customization including: implications for upgrades to cur-
rent evidence, limited workﬂow optimization improvements,
variable outcomes, and slow progress in sharing data across the IC.
The call for adhering to a standardized clinical documentation
methodology that is coded to national reference terminology is all
the more critical as organizations answer the call to conduct large
data set research.16
Interprofessional Integration Model
Interprofessional integration and collaborative practice will not
be achieved if each member of the healthcare team is not ﬁrst clear
on their unique scope of practice and how it overlapswith scopes of
practice of other members of the team. Thus, establishing clarity on
scope of practice is a fundamental component of this model.
Individual and integrated competency, also contingent on scope
of practice clarity, is fundamental to this model as well. Professional
competency is expected, but when an integrated, team based
approach to care is required, it is not enough. Integrated compe-
tency is essential for eliminating information silos, duplication and
redundancy. Effective utilization and implementation of technol-
ogy is dependent on clinical tools that are intentionally designed to
support and enhance the scopes of practice of the interprofessional
team members.3 This model integrates shared professional pro-
cesses of care and intentionally designed documentation tools
within HIT to support consistency in the delivery of individual and
integrated scopes of practice at the point of care and prevent
embedding fragmented care. The model also incorporates IPE
designed to enhance the understanding of individual and over-
lapping scopes of practice, and leverage evidence-based tools to
reduce the inconsistencies and duplication of care delivery while
improving communication across the interprofessional team and
with patients and families.
Applied Evidence-based Practice Model
Establishing and sustaining EBP as an essential component of
healthcare transformation is a signiﬁcant undertaking.17,18 The IC
supports the use of the following deﬁnition of EBP: “The integrationof best research evidence with clinical expertise and patient
values.”19 The applied evidence-based practice model is an action-
oriented model that includes over 400 evidence-based clinical
practice guidelines (CPGs) that are rigorously researched, graded
and leveled to objectively identify the guideline elements that
support the professional scopes of practice and processes of care
across health professions. Interprofessional CPGs provide the
foundation for an interprofessional plan of care enhancing care
coordination across the continuum, standardization of care, inter-
professional communication and IPCP. This model also includes
evidence-based content that supports national quality and patient
safety initiatives. The content that is representative of this model is
embedded within HIT and the thought and workﬂow of the inter-
professional team to support the EBP and individual and integrated
competency at the point of care.
Health and Healing Care Model
The Health and Healing Care Model focuses the interprofessional
team's attentionondeliveringpatient/familycenteredcare across the
care continuum and establishes a respectful, caring, safe environ-
ment. Thismodel provides tools embeddedwithinHITand processes
to engage patients and families in their wholenesse body, mind and
spirit e so the team can provide consistent, yet individualized care
enhancing the patient and family care experience.
Partnership Culture Model
Asnoted byDeWitt Baldwin, “Oneof our tasksmust be to develop
the skills to bring about culture change in each of the health pro-
fessions, as well as establish an effective counter-culture of inter-
professionalism,”20 p. 18. The establishment of an interprofessional
collaborative practice culture that enhances people and practice
interoperability is inﬂuenced by the ability of the interprofessional
team to engage in new ways of thinking and being together. The
Partnership Culture model is representative of the culture and
embedded infrastructures needed to develop and sustain interpro-
fessional partnering relationships. The infrastructure provides a
place that is utilized to address practice and care issues, enhance
interprofessional relationships and dialog skills and develop leader-
ship capacity for team-based care and cultural transformation.
Core beliefs, theories and principles
The CPM Framework is grounded in guiding principles referred to
as core beliefs, theories such as systems-thinking,21 complexity
science,22,23 quality,24e27 and social-technical,28 as well as princi-
ples of partnership, dialogue and polarity thinking.29e31
Implementation methodology
Implementation is deﬁned as the spread of best practice and the
use of best evidence that requireswhole system change.32 Just as the
IChasplayeda signiﬁcant role in theevolutionof theCPMFramework
and models over time, members have also contributed to ongoing
evaluation and evolution of the CPM Implementation Trans-
formation Methodology™ (CITM). Executed and facilitated by an
internal CPM site coordinator and a team of external interprofes-
sional clinical experts, the CITMprovides IC organizations a roadmap
for advancing: healthy work cultures, IPCP, staff engagement sys-
tems, EBP, and standardization of practice and content across the
healthcare system. The CITM consists of ﬁve phases (Figure 2) and is
intentionally aligned with each organization's vision for a systems
approach to care, IPCP and the implementation of HIT. Customizable
to any healthcare organization, the processes within each phase of
implementation build on the realities and strengths of each organi-
zation and engage clinicians at the point of care. The processes also
provide IPE necessary to prepare the current healthcareworkforce to
Figure 2. Five phases of the CPM implementation transformation methodology. Reprinted from CPM Resource Center. Our Place in the World: Laying the Foundation for Imple-
mentation Science. Chicago: CPM Resource Center International Consortium Summit Proceedings; 2009. Reprinted with permission.
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collaborative integrated approaches to care.
Implementation and transformation science principles were
applied to identify and quantify ten conceptual domains that are
essential for high organizational performance. Domain identiﬁca-
tion leads to development of a Professional Practice Framework
Assessment Survey (PPFA-S) which consists of ten subscales with
each measuring one of the ten domain concepts. The PPFA-S is
available to IC sites to assist with measuring organizational per-
formance over time. Psychometric testing on each of the subscales
and the total PPFA-S indicate that there is satisfactory reliability
(i.e., Cronbach's alpha levels > 0.70) on all subscales. A subset of the
PPFA-S was extracted to provide an Interprofessional Practice En-
culturation Survey. Psychometric testing on this subset also per-
forms extremely well (i.e., Cronbach's alpha levels at 0.95) for the
entire scale. Future IC efforts will benchmark elements of profes-
sional practice and IPCP enculturation with IC sites and compare
with non-IC sites.
Findings
Hospitals utilizing the CPM Framework have demonstrated
many positive clinical and ﬁnancial outcomes. With a focus on
prevention of complications based on EBP and technology, IC sites
demonstrate better comparison outcomes with Core Measures and
statistically signiﬁcant reductions in “Never Events”.
Core measures
In the United States 19 IC member hospitals who had utilized
the CPM Framework and Health Informatics Model for two years
were compared on 21 national quality indicators. Data from IC sites
were compared on regional and national averages and quality
measurement data from the Centers for Medicare and Medicaid
Service. All the data were extracted on the same day in 2007 andcore measures of acute myocardial infarction (AMI), pneumonia
(PN), heart failure (HF), and surgical care improvement project
(SCIP) were included. Findings indicated that the IC sites signiﬁ-
cantly (p < 0.001) outperformed both regional and national aver-
ages on 20 of the 21 quality indicators with the remaining indicator
performing at the same level as the national average.10
Preventable “never events”
Another example of outcomes among IC settings is the decline
in preventable “never events” such as patient falls, ventilator
associated pneumonia and pressure ulcers. For example, the mean
pressure ulcer rate for an organization eighteen months prior to
implementation of the CPM Framework stabilized at around 7.6%,
with the national average at around 7%.33 After implementing the
CPM Framework the mean pressure ulcer rate decreased signiﬁ-
cantly (p < 0.001) to approximately 2%, which represents a reduc-
tion of 69% in pressure ulcers per patient.10 These outcomes were
sustained for multiple quarters following the implementation.
Projected annual ﬁnancial savings solely from this event could
range from $2.2 million to $14.8 million for this organization,
depending on ﬁnancial ﬁgures used (e.g., CMS or Diagnosis Related
Group (DRG) data).10
Operational outcomes
In 2004 Raymond and colleagues compared operational out-
comes among 36 IC sites with 36 comparable non-IC sites
(i.e., matched by type of facility and region using data from
HealthGrades, Inc. and the American Hospital Directory). Clinical
efﬁciency (case-mix adjusted average length of stay), ﬁnancial ef-
ﬁciency (case-mix adjusted charges per case), proﬁtability, and
operating margins were examined. Results indicated IC sites had
signiﬁcant differences (p < 0.001), including greater clinical efﬁ-
ciency, greater ﬁnancial efﬁciency, higher proﬁtability and better
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IC sites compared to their matched comparison sites, continued to
bemore efﬁcient both clinically and ﬁnancially and exhibited better
operating and proﬁtability margins.10
Implications for research, education and practice
Research
It is time tomove beyond HIT pilots and prototypes and evaluate
the scalability of HIT solutions that can provide semantically
harmonized data which can be integrated into big data sets and
utilized to provide evidence for healthcare transformation and
improved health outcomes. It is essential to expand data research
to include contributions (assessments, interventions, education,
and decisions) of IPCP team members. Without all members of the
healthcare team, it stands to reason that we will have an incom-
plete picture of patient care, intervention effectiveness and piece-
meal approaches to individual, family and systems of care.
Research on team based care and thus IPECP is limited by a lack
of common deﬁnitions and conceptualization of components.34
IPECP research has primarily focused on comparing programs or
initiatives, but it is critical to focus on identifying sustainable,
effective, and efﬁcient IPECP. Intentionally designed HIT is needed
to engage patients, families, and all members of the health care
team. Researchers must focus on identifying what impact inten-
tionally designed HIT has on the advancement of IPECP, people and
process interoperability, and improved health outcomes for patient
populations, individuals and communities. Rigorous scientiﬁc
studies utilizing implementation science, socio-technical models
and conceptual frameworks such as the CPM Framework are also
necessary to test and advance implementation methodologies.
There are important implications for development of HIT's
learning health systems, such as infrastructure, software, archi-
tectures, and resources that bring strengths from bioinformatics
and healthcare professions together. To conduct integrated health
analyses, leaders must identify the ways that big data will be
captured and used in clinical decision making, improve access to
and use of health care using reliable and live time data. ResearchersFigure 3. Alignment of interprofessional collaborativand practitioners must use principles described in this framework
to establish trusting relationships and communication with one
another.
Education
There is a call to accelerate the design, implementation, and
evaluation of innovative models that will bridge the gap between
education and practice.9 Students graduating from IPE programs
would beneﬁt from being prepared to “thrive in a complex, adap-
tive healthcare system” and the development of “transferable
behaviors” in support of collaborative practice across the contin-
uum of care,35 p. 354). The CPM Framework, being grounded in
complexity science and principles that support the development of
transferable skills, offers a blueprint to guide IPE in the academic
setting to adequately prepare the future workforce.
The Interprofessional Education Collaborative36 identiﬁed four
collaborative practice domains to guide and inform the advance-
ment of IPECP. Figure 3 demonstrates how the CPM Framework and
models alignwith each of the domains. The foundational principles
of the framework andmodels in conjunctionwith the CITM provide
the knowledge, attitude, skills, infrastructures and tools to support
health professionals in achieving the competencies delineated
within each domain. The CPM Framework, which has been devel-
oped based on current realities in practice settings, can be utilized
to provide a common foundation, bridge gaps between education
and practice and support practice education partnerships and
interprofessional collaborative practice competency achievement.
The Institute of Medicine7 recommended knowledge and skills
in interdisciplinary collaboration and informatics as an integral part
of all health professions educational programs. Team-based care is
essential for delivering patient-centered, coordinated, and effective
health care delivery.34 To achieve IPECP mandates and expected
national competencies, health care educators must prepare a
workforce that understands how HIT can further IPECP. Teaching
methodologies must be re-examined to identify how documenta-
tion practices are taught and how HIT is integrated into the
curriculum for each health profession and in IPE. Using a frame-
work-driven approach that supports IPECP and the integration ofe practice domains and the CPM Framework™.
T.A. Christopherson et al. / Journal of Interprofessional Education & Practice 1 (2015) 10e15 15HIT to guide the development of IPE in academia can offer real-time
practice opportunities that will prepare the future workforce in
leveraging HIT that supports collaborative patient-centered care
and improved health outcomes.
Practice
The current health care reality is one of the most dynamic and
challenging environments in history. It accentuates the urgency for
healthcare transformation and the development of a learning
healthcare system, “one in which science and informatics, patient-
clinician partnerships, incentives and culture are aligned to pro-
mote and enable continuous and real-time improvement in both
the effectiveness and efﬁciency of care,”37 p. S-11). The IC supported
by the CPM Framework is an exemplar of a collective learning
healthcare system. This exemplar offers a model that can be used to
overcome challenges and expedite advancements toward the
development of a learning healthcare system.
Conclusion
Establishing a practice platform to support HIT and IPECP
requires intentionally planning to use a foundational framework to
achieve exponential growth and stainable outcomes. In this paper,
we outlined a framework and its unique and integral role in inte-
grating HIT and IPECP. In this case, the framework evolved from
practice and more than 346 practice settings contributed to this
work.
It is of paramount interest for institutions to beneﬁt from use of
a practice framework that supports organizations' application of
HIT and IPCP. It is timely and meaningful to accelerate the rate at
which these components are implemented so that patients, care
providers, researchers, and educators can use this framework to
achieve and demonstrate the highest value in outcomes and health.
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